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Some Relationships of Soil, Fertilizer,
And Leaf-Blade Sulphur to
Sugarcane Yields in Louisiana
Laron E. Golden^
Introduction
Application of normal superphosphate during a 20-year period begin-
ning in 1 946 generally resulted in sugarcane yield increases throughout the
sugarcane producing areaof Louisiana (6, 7, 8, 10, 14, 16, 21, 26-). Rates
of phosphorus (P) as normal superphosphate were equivalent to 25 to 40
pounds of P2O5 per acre and rates of sulphur (S) were 15 to 24 pounds per
acre. Yield increases were usually greater from stubble cane than from
plant cane. They were usually greater from cane grown on fine-textured
(heavy) soils, where root development in the subsoil was restricted {20),
than from cane on coarse-textured (light) soils. The value that may have
been derived from S in normal superphosphate has rarely been considered
during the 20-year period since normal superphosphate was applied primar-
ily as a source of P.
Initial analytical work during 1963-65 led to experimental field applica-
tions of fertilizer S, beginning in 1966, from sources independent of P. In
the initial work with stubble cane, results from analysis of leaf blades
showed S contents that were considered to be low. Where P and S were
applied separately, as well as where they were applied together, the uptake
of S was substantially greater than the uptake of P (11).
The primary objective of this study was to determine the effect of
annually applied fertilizer S on sugarcane yields. To better understand
yield data and to establish calibration curves, information was also ob-
tained concerning S in soils and in leaf blades from check and from treated
areas. The uptake of fertilizer P and fertilizer S by sugarcane and the
movement of P and S in soil were studied in selected tests by use of the
radioisotopes '^-P and '^•^S.
'Professor, Department of Agronomy, Louisiana Agricultural Experiment Station,
Baton Rouge.
-Italic numbers in parentheses refer to Literature Cited, page 21.
Review of Literature
Sulphur deficiency in sugarcane has been reported in the United States
(10, II, 12), Puerto Rico (ij, Australia f2^j, IndiafPj, Rhodesia f/7j, and
Kenya (18). In the United States, S deficiencies have been reported on
crops in 31 of 50 states (19, 25).
Gosnell and Long (17) reported large increases in yields of sugarcane in
Rhodesia due to applications of S as elemental S, as gypsum, and as
magnesium sulphate. They noted that S deficiency symptoms were similar
to those of nitrogen (N) deficiency. The symptoms were a general yel-
lowish appearance of foliage, especially the young leaves, and a reduction
in leaf size, tillering, and plant height.
In Louisiana, correlations between S extractable from soils by the
method of Bardsley and Lancaster (2) and yield response to normal
superphosphate were not significant. Correlations between P extractable
from soils by various methods and yield response to normal superphos-
phate, although significant in some instances, were generally low (14).
During recent years in Louisiana, 20 P x S tests were conducted with
stubble cane grown on medium-fine to fine-textured soils (10). The rate of
P, as treble superphosphate, was equivalent to 40 pounds of P2O5 per acre,
and the rate of S, as agricultural gypsum, was 24 pounds per acre.
Generally, increases in yield were obtained from use of fertilizer P and
from use of fertilizer S. The increases from each varied from about 4
percent to 7 percent. The increases from P and S when applied together
were additive and varied from about 8 percent to 14 percent. Correlations
between P extractable from the soil and yield response to P, and between
extractable S and yield response to S, were low. The correlations were low
due to increases in yield and age classes of cane being relatively constant,
and due to the relatively narrow ranges of extractable P and S values that
were generally associated with medium-fine to fine-textured soils.
Application of filter-press mud to soils in Louisiana has generally
resulted in increases in S extractable from soils and increases in leaf-blade
S contents of sugarcane (10). Recent work in Louisiana with by-product
gypsum applied to sugarcane indicated a strong need for S by sugarcane
grown on Baldwin silty clay loam ( 10). Results from the test with plant,
first stubble, and second stubble cane during 1976-78 showed a total yield
increase of 9.75 standard tons of cane per acre due to application of 1 ton of
by-product gypsum (260 pounds of S) per acre to fallow land in 1975.
Materials and Methods
Treatments, Soil and Leaf Samples, and Experimental Design
During the 13-year period, 1966-1978, soil and leaf-blade samples and
yield data were obtained from 38 experiments or tests with sugarcane in
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production areas in the vicinity of the Mississippi River, Bayou Lafourche,
and Bayou Teche. The S was applied in the sulphate fonn at the rate of 24
pounds per acre, except at Uncle Sam Plantation where it was applied in the
elemental form at the rate of 500 pounds per acre. Of the 500 pounds of S in
elemental form. 9.2 percent was sufficiently fine to pass through U.S.
Standard Sieve No. 140 (.105mm).
The source of sulphate S was agricultural gypsum, except in two tests at
Laurel Grove Plantation where S was applied as ammonium sulphate in
1967 and 1968.
Fertilizer N was applied at a constant rate in each test. Generally, N rates
were 120 pounds per acre in plant cane and 160 pounds per acre in stubble
cane. When needed, fertilizer P (from an S-free source) and potassium (K)
were applied at constant rates equivalent to 40 pounds of P2O5 and 80
pounds of K2O per acre, respectively.
With the exception of elemental S, which was applied broadcast in
April, all fertilizer materials were applied in the off-bar furrow, normally in
April, at a depth of approximately 6 inches.
A topsoil sample was obtained from the check in each test at the time of
fertilization in the spring. Leaf-blade samples were obtained from the
check and treated areas in each test late in June or early in July. The
leaf-blade samples were composed of 20 leaf blades, each obtained from
the first leaf below the top visible dewlap.
Plot size was normally one-tenth of an acre, but was as large as three-
tenths of an acre in some tests. Treatments were established as the check
(no S) and the treated (with S) in eight to 10 replicates.
Leaf-blade samples were obtained from the check plots in five additional
fertilizer or soil fertility tests and were analyzed for S contents. The S
contents, together with S contents of leaf blades from check plots at 1 1 of
the 38 tests with fertilizer S, were grouped according to age class of cane,
i.e., plant, first stubble, and second stubble.
To study the relative uptake of fertilizer P and fertilizer S, three fertiliz-
ers tagged with radioisotopes were used. One fertilizer source (NPK
fertilizer) was tagged with '^-P, another with '^"'S (NKS fertilizer), and a
third with '^-P and '^'S (NPKS fertilizer). Nutrients in the fertilizers, when
present, were applied at rates to supply 1 60, 40, 80, and 24 pounds per acre
of N, P2O.5, K2O, and S, respectively.
The radioactive fertilizers were applied in April of 1971 and 1972 to
predetermined areas within four sites where tests were being conducted.
The predetermined areas received nutrients only from radioactive fertiliz-
ers. The appropriate fertilizer was applied in each plot to 3 feet of row at a
depth of 6 inches in the off-bar furrow. Each of the three fertilizers was
applied in two replicates. Leaf-blade samples were obtained three times
during the growing season at 3- to 5-week intervals, beginning late in June
or early in July.
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To ascertain the approximate degree of P and S movement in the soil, a
laboratory study was made with Loring-Olivier silt loam topsoil to which
radioactive fertilizers were applied. Four sets of Pyrex 60° funnels were
prepared with filter paper. Each funnel received a constant weight of
air-dry soil and fertilizer equivalent to the field application rate. Treatments
in the four sets were: (1) fertilizer tagged with ^^P, mixed with the soil; (2)
fertilizer tagged with ^^P, banded in a 1-inch diameter circle 1 inch below
the soil surface and 1 inch from the filter paper; (3) fertilizer tagged with
^^S, mixed with the soil; and (4) fertilizer tagged with ^'^S, banded in a
1-inch diameter circle 1 inch below the soil surface and I inch from the
filter paper. Standards were prepared from the fertilizers by dissolving the
materials with 0. 1 normal hydrochloric acid. The standards and treated
soils were leached twice with distilled water. Each leaching was equivalent
to 2 inches of rainfall.
Soil and Plant Analysis Procedures
"Soil" S and extractable S were determined by the method of Bardsley
and Lancaster (2). The method of Brupbacher, et al. (4) was used to
determine P extractable from soils. Radioactivity in leaf blades was deter-
mined by methods suggested by the Nuclear Science Center, Louisiana
State University. Total S in leaf blades was ascertained by the AOAC
magnesium nitrate method (I ). Analysis for total P in leaf blades was made
by digestion with concentrated nitric and perchloric acids and development
of color by the chlorostannous-reduced molydophosphoric blue color
method in hydrochloric acid system.
Statistical Analyses
Yield data were analyzed for degree of variance. Correlation coeffi-
cients and regression equations were obtained for the relationships among
the values obtained for extractable S, leaf-blade S, and yield response to
fertilizer S. Quadratic and cubic regressions were found to be nonsignifi-
cant.
Terminology
References to "yield response" or "response" were generally used in
this report when responses were both positive and negative. When re-
sponses were positive, the term "yield increase" or "increase" was used.
Results and Discussion
Soil types on which field tests were conducted and other pertinent
information are shown in Table 1 . The soil types represent the general
range in textural classes of soil on which most sugarcane production occurs
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Table 1 .—Experimental locations, soil types, varieties, and age classes of cane
Location
Age class
No. Plantation Soil type Year Variety of cone'
1 Laurel Grove Mhoon sici 1 966 CP52-68 1 ^* St.
2 Little Texas AAhoon sil 1966 CP52-68 2*^ St.
3 O'Neil Baldwin sicI 1966 CP52-68 PI.
4 Little Texas Sharkey c 1 967 NCo 310 2'^ St.
5 Laurel Grove Mhoon sicI 1967 CP52-68 2^ St.
6 O'Neil Baldwin sicI 1967 CP52-68 1 St.
7 Evan Hall Sharkey c 1968 CP55-30 1 St.
8 Laurel Grove Mhoon sicI 1968 CP55-30 1^* St.
9 Simonaud Jeanerette sil 1 968 NCo 310 1 St.
10 Evan Hall Mhoon sicI 1969 L60-25 1^* St.
1
1
Georgia Mhoon sil 1 969 CP52-68 PI.
12 St. James Mhoon sil 1 969 CP55-30 St.
13 Belleview Baldwin sicI 1 969 CP52-68 1 St.
14 Kilgore Jeanerette sil 1969 NCo 310 1 St.
15 Uncle Sam Mhoon sicI 1970 L60-25 1^* St.
16 St. James Mhoon sicI 1 970 L60-25 1 ^* St.
1
7
Georgia Mhoon sil 1 970 CP52-68 1 ^* St.
18 Belleview Baldwin sicI 1 970 CP52-68 1 St.
19 Perkins Rood Loring-Olivier sil 1970 L60-25 PI.
20 St. James Mhoon sicI 1971 L60-25 2^ St.
21 Belleview Baldwin sicI 1971 CP52-68 2^ St.
22 Perkins Road Loring-Olivier sil 1 971 L60-25 1 St.
23 Westfield Mhoon sicI 1972 L60-25 1^* St.
24 Belleview Baldwin sicI 1972 CP52-68 1^* St.
25 Westfield Mhoon sicI 1 973 L62-96 2'^ St.
26 Belleview Baldwin sicI 1973 CP52-68 2^* St.
27 Belleview Baldwin sicI 1 974 CP52-68 3"^ St.
28 Oaklawn Iberia c 1975 CP52-68 2^ St.
29 Oaklawn Iberia c 1 975 L60-25 2^ St.
Oaklawn Iberia c 1 071 7 / D 1 A9 OA Z OT.
31 Oaklawn Iberia c 1975 L65-69 2^ St.
32 Murphy Iberia sicI 1976 NCo 310 1 St.
33 Oaklawn West Baldwin sicI 1976 CP65-357 1 St.
34 Oaklawn West Baldv/in c 1976 CP61-37 2^ St.
35 Greenwood Sharkey c 1977 CP65-357 1 St.
36 Evan Hall Sharkey c 1977 CP65-357 1^ St.
37 East Camperdown Baldwin sicI 1977 CP65-357 1^* St.
38 East Camperdown Baldwin sicI 1978 CP65-357 2*^ St.
^Pl. = plant cone, 1^* St. = first stubble, 2*^ St. = second stubble.
in the vicinity of the Mississippi River, Bayou Lafourche, and Bayou
Teche. Only three of the tests were with plant cane, since relatively small
responses due to fertilizer elements normally occur in plant cane (6, 10, 14,
15, 21. 22).
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Yield Responses
Sugarcane yield responses as influenced by applied S and expressed as
net and as standard tons per acre are shown in Table 2. Mean net and
standard yield increases for the 38 locations were 1.11 and 1.71 tons per
acre, respectively. The mean increases were highly significant. Generally,
Table 2.—Concentrations of soil S, extractable S, and leaf-blade S, and the yield
responses to fertilizer S
Location "Soil" Ext. Leaf-blade S content
no. S S L-heck Treated Yield response
ppm ppm % % Net Standard
tons/A. I Iktons/A.
1 122 3.4 .071 .120 .57 1 O 11 .81
2 148 4.8 .100 .154 .25 .81
3 1 79 8.3 .098 .113 - .02 1.11
4 376 7.8 .232 .248 .34 .36
5 124 3.6 .102 .187 1 .67 3.45
6 174 9.8 .116 .135 .73 3.96
7 224 1 .7 .087 .164 1 .36 1 .56
8 167 5.0 .118 .166 1 .44 .91
9 173 4.9 .098 .143 2.40 2.32
10 141 5.3 .122 .150 .61 .74
1
1
97 6.7 .179 .21
1
.95 .49
12 141 3.3 .142 .151 1.08 .95
13 164 1 1.7 .128 .152 .06 1 .84
14 155 6.7 .104 .133 .39 .26
15 141 21.0 .288 .294 - .07 - .56
16 199 13.3 .140 .176 1.34 1.50
17 94 7.3 .145 .201 - .81 .52
18 172 12.0 .161 .185 .70 1.89
19 90 18.8 .232 .234 -1.32 - .94
20 193 1 1.7 .176 .188 1.20 1.41
21 155 14.3 .148 .166 .76 1.14
22 86 17.2 .211 .224 - .09 .40
23 134 10.3 .113 .162 .69 .88
24 102 9.3 .100 .152 .89 1.06
25 170 23.3 .173 .182 .74 1.00
26 97 7.1 .096 .178 1.18 1.64
27 93 5.1 .082 .182 2.08 2.71
28 145 3.5 .102 .196 1.44 1.15
29 140 4.8 .109 .177 1.42 1.23
30 146 5.3 .104 .183 2.58 4.36
31 154 5.7 .104 .170 4.49 5.98
32 98 3.1 .130 .150 .28 .85
33 90 2.7 .130 .146 1.90 3.73
34 105 3.4 .141 .153 1.83 3.02
35 264 3.6 .109 .148 2.78 3.90
36 211 5.4 .141 .157 3.43 3.99
37 108 3.6 .089 .113 .71 .73
38 117 7.1 .099 .152 2.43 2.98
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responses by plant cane and by stubble cane grown on the coarser textured
or silt loam (sil) soils were small, and responses by stubble cane on finer
textured or silty clay loam (sicl) and clay (c) soils were larger.
As related to textural classes of soils, responses to P and S applied
together as normal superphosphate in 50 tests during 1958-66 (14) were
similar to responses to S applied in this study. The responses were small on
coarser textured soils. They were positive and generally larger on finer
textured soils than increases from fertilizer S applied to finer textured soils
in this study. In another series of tests with stubble cane on finer textured
soils where P and S were applied separately and together, P as treble
superphosphate and S as agricultural gypsum, increases from P and from S
generally were about equal and increases from P and S when applied
together were cumulative; that is, very little interaction effect on cane yield
occurred {W).
A summary of selected yield increases shown in Table 2 is provided in
Table 3. The mean increases from medium-fine and fine-textured soils
were 1 .80 and 3.15 standard tons per acre, or 7 and 10 percent, respec-
tively, and were highly significant. The difference in the mean increases,
1.35 standard tons per acre, approached significance.
The yields shown in Tables 2 and 3 indicate that in Louisiana fertilizer S
in generally not needed by plant cane, nor by stubble cane on relatively
coarse-textured soils and that fertilizer S is generally needed by stubble
cane in most production areas when grown on relatively fine-textured soils.
Table 3.—Summary of yield increases due to fertilizer S applied to stubble cane grown
on medium-fine and fine-textured soils^
Soil texture No. of tests Yield increase
Standard tons/A
Medium fine (sicl) 19 1.80**2
Fine (c) 8 3.15**3
^ Yield increases are means from Table 2.
^The test at Location 15 was not included since elemental S was used in the test and since leaf-S content
from the check plots reflected S accumulation from local industrial activity.
^The test at Location 4 was not included due to very high leaf-blade S content from the check plots.
**Significant at the 1% level of probability.
Extractable S vs. Yield Response
The relationships of S extractable from topsoil and yield response to
fertilizer S are shown in Figures 1 and 2. The correlations or r-values,
r = -.454 for extractable S vs. net yield response, and r= -.411 for
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extractable S vs. standard yield response, are relatively small but statisti-
cally are highly significant.
Extractable S vs. Leaf-Blade S
The relationship of extractable S to leaf-blade S contents from cane
grown in the check plots or plots that were fertilized only with N, NP, NK,
or NPK is shown in Figure 3. The correlation, r = .699, was highly
significant.
How extractable S related to increases in leaf-blade S that were influ-
enced by fertilizer S is shown in Figure 4. The increases were calculated
from check plot and treated values (Table 2). It may be noted that increases
were generally larger on soils where extractable S values were relatively
low, and that the correlation, r = - .491 , was highly significant. Some of
the small increases were associated with low amounts of rainfall during the
period from the time S was applied, normally in April, and the time when
leaf-blade samples were obtained, late in June or early in July (10).
Leaf-Blade S vs. Yield Response
Highly significant correlations were found between leaf-blade S con-
tents from check plots and yield response to fertilizer S. The correlation
10

Y - 59. 2 - 2. 86X
r =-49l"
"14 f6
ixtractable S, ppm
Figure 4.— Relationship of S extractable from topsoil to the increase in leaf-blade S as
influenced by fertilizer S.
between leaf-blade S and net yield response was r = -.433, and
the correlation between leaf-blade S and standard yield response was
r = — .472. These were very similar to the correlations in Figures 1 and 2
between S extractable from topsoil and yield responses.
Age Class of Cane and Leaf-Blade S
Age classes of cane, i.e.
,
plant cane, first stubble, and second stubble, as
related to leaf-blade S contents are shown in Table 4. The locations
reported include 1 1 that were among the 38 in the basic study (Table 1 ) and
five additional locations at which tests were conducted with variables that
did not include fertilizer S.
Generally, leaf-blade S contents were substantially lower from stubble
cane than from plant cane, but differences between first and second stubble
were small. The means of leaf-blade S from plant, first stubble, and second
stubble cane at the eight locations where samples were obtained during
each of the 3 crop years were . 1 47 percent, .111 percent, and . 1 06 percent,
respectively.
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Table 4.—S contents of leaf blades^ in different age classes of cane
Location Leaf-blade S
No. Plantation Soil t/pe Years Variety PI.
1^* St. 2^ St.
-
—
% —
1 O'Neil Baldwin sicI 1 966-67 CP52-68 .098 .116
2 Georgia Mhoon sil 1 969-70 CP52-68 .179 .145
3 Georgia Mhoon sil 1 969-70 CP52-68 .159 .135
4 Katy Baldwin sicI 1969-71 CP52-68 .165 .093 .107
5 Simonaud Jeanerette sil 1969-71 CP52-68 .139 .097 .122
6 Perkins Road Loring-Olivier sil 1970-71 L60-25 .232 .21
1
.1487 Belleview Baldwin sicI 1970-71 CP52-68 .161
8 Belleview Baldv/in sicI 1972-73 CP52-68 .100 .096
9 Oaklawn Baldwin sil-lberia c 1973-75 CP52-68 .146 .119 .102
10 Oaklawn Baldwin sil-lberia c 1973-75 L60-25 .146 .124 .109
1
1
Oaklawn Baldwin sil-lberia c 1973-75 L62-96 .150 .131 . 1 04
12 Oaklawn Baldwin sil-lberia c 1973-75 L65-69 .140 .113 .104
13 O'Neil Baldwin sicI 1974-75 CP52-68 .162 .122
14 Belleview Baldwin sicI 1 975-77 CP52-68 .169 .115 .094
15 East Camperdown Baldwin sicI 1976-78 CP65-357 .121 .086 .109
16 East Camperdown Baldwin sicI 1977-78 CP65-357 .089 .099
^Leaf-blade samples were obtained from check plots or plots that received no fertilizer S or other
treatment containing S.
Fertilizer P and Fertilizer S in Leaf Blades
Fertilizer P and fertilizer S contents of leaf blades as related to fertilizer
treatment with radioactive P and S are shown in Tables 5 and 6. For each
date of sampling, portions of the elements that were obtained from fertiliz-
ers were averaged and are shown graphically in Figures 5 through 8. For
example, in Table 5, leaf blades obtained on July 1 from cane grown on
Baldwin silty clay loam contained 24 and 22 percent of their total P from
the P and PS fertilizer treatments, respectively. The average, 23 percent,
was plotted in Figure 5. The P and S contents of leaf blades probably
represent quite well the total P and S contents of the entire cane plants,
since previous work f 75 j has shown highly significant positive correlations
between leaf-blade P and above-ground P contents and between leaf-blade
S and above-ground S contents.
It may be noted in Tables 5 and 6 and in Figures 5 through 8 that the
amounts of fcnilizer S in leaf blades were generally much higher than the
amounts of fertilizer P. The exceptions were in July and August 1972 at
Belleview Plantation where the amount of rainfall was exceptionally low
from mid-June through August (Figure 7). Some of the greater uptake of S
was apparently due to the difference in rates of P and S applied. The rate of
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Table 5.— Fertilizer P and fertilizer S contents of leaf blades as influenced by P, S, and
PS fertilizer treatments applied to two soil types in 1971
P in leaf blades S in leaf blad is
Date Fert. Portion Portion
sampled treatment Total Fert. from fert. Total Fert. from fert.
- %
Baldwin sici
July 1 P .157 .038 24 .117
S .131 .144 .042 29
PS .150 .033 22 .140 .032 23
July 28 p .130 .027 21 .085
s .125 .120 .032 27
PS .130 .022 17 .102 .029 28
Aug. 24 P .122 .017 14 .076
s .124 .099 .031 31
PS .117 .015 13 .096 .027 28
Mhoon ski
July 1 p .196 .033 17 .137
s .172 .186 .065 35
PS .168 .022 13 .170 .061 36
July 28 P .167 .022 13 .120
s .156 .134 .036 27
PS .154 .014 9 .128 .041 32
Aug. 24 P .148 .015 10 .115
s .135 .124 .026 21
PS .141 .009 6 .120 .028 23
P, expressed on an elemental basis, was 17.3 pounds per acre, and the rate
of S was 24 pounds per acre. The portions of P in leaf blades from fertilizers
applied to cane grown on Baldwin soils were higher than those from
fertilizers applied to cane grown on Mhoon soils and were generally related
negatively to extractable soil P.
The extractable P and S values shown in Figures 5 through 8 are not
directly comparable. Differences exist in the extractant employed and in
the amounts and nature of the elements in the soil. Although the total
amount of S in soils cropped to sugarcane in Louisiana generally is
considerably lower than the total amount of P (6, 12, 13, 15), a higher
portion of the total S is generally contained in organic matter (2, 5, 6, 12)
from which it cannot be readily extracted by standard methods.
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Table 6.—Fertilizer P and fertilizer S contents of leaf blades as influenced by P, S, and
PS fertilizer treatments applied to two soil types in 1972
P in leaf blades S in leaf blades
Date Pert. Portion Portion
sampled treatment Total Fert. from fert. Total Pert. from fert.
- % --- -
Baldwin sici
June 20 P .158 .026 16 .090
S .171 .112 .032 29
PS .183 .033 18 . 1 04 .Uzo z/
July 19 p .135 .022 16 .130
s .139 .132 .016 12
PS .163 .024 15 .113 .017
Aug. 22 p .143 .019 13 .120
s .142 .139 .018 13
1
.019 12 .153 .015 10
Mhoon sicI
July 6 p .142 .014 10 .091
s .178 .119 .043 36
PS .160 .018 11 .116 .036 31
Aug. 7 p .158 .014 9 .143
s .156 .142 .041 29
PS .159 .021 13 .117 .028 24
Aug. 22 p .159 .011 7 .172
s .147 .150 .035 23
PS .163 .015 9 .145 .032 22
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Figure 5. — Fertilizer P and S contents of leaf blades from CP52-68 stubble cane on
Baldwin sici at Belleview Plantation.
Figure 6. — Fertilizer P and S contents of leaf blades from L60-25 stubble cane on
Mhoon sicI at St. James Plantation.
40^
30
o2 10
0
June
Topsoil
77 ppm
9. 3 ppm
July 1972 August
Figure 7. — Fertilizer P and S contents of leaf blades from CP52-68 stubble cane on
Baldwin sici at Belleview Plantation.
o
^Oune ' July [972 August
Figure 8. — Fertilizer P and S contents of leaf blades from L60-25 stubble cane on
Mhoon sicI at Westfield Plantation.
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Movement of Fertilizer P and Fertilizer S in Soil
The movement of S from the banded treatment at the first leaching was
approximately 10 percent, and the movement from the mixed treatment
was about twice that amount (Table 7) . These determinations were made by
comparing disintegrations per minute (dpm) from the treatments with the
standard. Movement of S from the banded treatment was higher than from
the mixed treatment at the second leaching due to more S remaining in and
near the band following the first leaching. The total amounts of S trans-
ported from the zones of placement resulting from both leachings, or due to
water equal to 4 inches of rainfall, were about 36 percent from the banded
and 39 percent from the mixed treatments.
The total amounts of P transported from zones of placement were each
shown by 15 counts per minute (cpm) resulting from the two leachings, or
each represented movement of about one-half percent (Table 8).
Discussion
Correlations shown in Figures 1 through 4, which indicated the relation-
ships of S extracted from soils to yield responses and to leaf-blade S, were
generally low. However, the fact that each relationship was highly sig-
nificant indicates that substantial justification exists for use of extractable
Table 7.—Movement of ^^S from fertilizer applied to Loring-Olivier silt loam
Radioactivity
Treatment First leaching Second leaching Total
dpm
Standard
Banded
Mixed
6,785
672
1,345
45
1,775
1,343
6,830
2,447
2,688
Table 8.—Movement of ^^P from fertilizer applied to Loring-Olivier silt loam
Radioactivity
Treatment First leaching Second leaching Total
cpm
Standard 2,949 4 2,953
Banded 6 9 15
Mixed 5 10 15
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soil S as a factor when recommending fertilizer S for sugarcane. Likewise,
information in Figures 3 and 4 provides justification for use of leaf-blade S
content as a factor when recommending fertilizer S for sugarcane.
From the information presented in Tables 1 through 8, Figures 1 through
8, and related discussion, it appears that the relatively large amount of S
uptake from fertilizers is associated with: (1) substantial need for fertilizer
S by sugarcane on some soils, (2) luxury consumption on some soils from
which v-ery little yield response is expected, (3) small amounts of available
S in soils, and (4) generally wide distribution of fertilizer S in the root zone
due to its solubility and mobility.
Proposal
Based on information obtained in this study, standard values shown in
Table 9 are proposed for S extractable from soils and for leaf-blade S
contents as they relate to production of sugarcane in Louisiana.
Table 9.—Standard extractable soil S and leaf-blade S contents for sugarcane in
Louisiana
Leaf-biade S2
Status of Extractable
soil/sugarcane S^ Plant cane Stubble cane
ppm %
Very low <3 <.13 <.10
Low 3 - 6 .13 - .16 .10 - .13
Medium 6 - 10 .16 - .20 .13 - .17
High 10 - 15 .20 - .25 .17 - .22
Very high >15 >.25 >.22
^Extractable S values are suggested for use primarily when interpreting results from medium-fine to
fine- textured soils. Generally, they should not be used as the only basis for sugarcane grown on coarse- to
medium-textured soils.
^Leaf-blade samples should be obtained late in June or early in July. Results from analyses may be
considered for the crop that follows the crop sampled, and for other sugarcane on similar soils in the vicinity.
Summary and Conclusions
An investigation was made to determine the relationships of soil, fer-
tilizer, and leaf-blade S to sugarcane yields. Field tests were conducted,
primarily with stubble cane, in which 24 pounds of S per acre per year were
applied in the sulphate form. The major soil types where sugarcane is
produced were included in the study.
From the 38 tests conducted, the average annual sugarcane yield in-
crease due to fertilizer S was 1.71 standard tons per acre. The average
19
increase from 27 of the tests which were on medium-fine to fine-textured
soils was 2.20 standard tons per acre.
Highly significant negative correlations were obtained between S ex-
tractable from topsoil and net yield response to fertilizer S, and between
extractable S and standard yield response to fertilizer S. A highly signifi-
cant positive correlation was obtained between extractable S and leaf-blade
S contents from check plots, and a highly significant negative correlation
occurred between extractable S values and increases in leaf-blade S as
influenced by fertilizer S.
Generally, where no fertilizer S was applied, leaf-blade S contents from
stubble cane were substantially lower than from plant cane.
It was concluded that the relatively high amount of fertilizer S absorbed
by sugarcane on finer textured soils was due to substantial need for
fertilizer S by the sugarcane and to the moderately high amount of move-
ment and solubility of fertilizer S in the root zone.
Advantages and disadvantages exist for use of various means or bases in
recommending fertilizer S for sugarcane in Louisiana:
1
.
Visual observation. Since the symptoms for S deficiency in sugar-
cane are similar to those for N deficiency, visual observation does not
appear to be valid as a basis.
2. General recommendation. A recommendation that no fertilizer S
should be applied to plant cane and stubble cane on coarse- to medium-
textured soils, and that fertilizer S should be applied to stubble cane on
medium-fine to fine-textured soils, has its basis in Tables 2 and 3 and
related discussion. Where filter-press mud has been applied, lesser
amounts or no fertilizer S may be needed. The effect of filter-press mud !
may be vertified by soil analysis, but leaf analysis is considered better for
this purpose.
3. Extractable S. For routine or standard work, determination of S
extractable from soil is generally less expensive than leaf analysis. The
amount of extractable S in finer textured topsoil may serve as the only basis
for recommending fertilizer S.. This is due to limited uptake of S from
subsoil as influenced by generally low oxygen content and poor root
development. For coarser textured soils, one or two subsoil samples may
be needed in addition to the topsoil sample, at each topsoil sampling site,
but results from analysis of a leaf sample from each site should provide the
information desired. Although not a part of this study, information is
available concerning S extractable from subsoils in the sugarcane produc-
ing area of Louisiana (14, 23).
4. Leaf-blade S. Provided normal rainfall occurred prior to sampling,
results from leaf-blade analysis should indicate the need for use of fertilizer
S on all soil types. Where soil test values from coarser and from finer
textured soils are approximately equal, S uptake from the coarser soil is
normally higher due to greater absorption of S from subsoil (20).
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